Purification and characterization of DNA-dependent ATP phosphohydrolases from KB cells.
DNA-dependent ATPases have been purified from logarithmically growing KB cells by chromatography on single-stranded DNA cellulose and phosphocellulose. Phosphocellulose resolved the DNA-dependent ATPases into three activities designated ATPase I, II and III, respectively. From gel filtration and sedimentation analysis ATPases II and III were found to be very similar, both with calculated molecular weights of 78,000. Due to the extreme lability these enzymes were not purified further. The molecular weight of ATPase I determined by gel filtration and sedimentation analysis was calculated to be 140,000. ATPase I was further purified by gradient elution on ATP-agarose, revealing two peaks of activity (IA and IB), and by sucrose gradient sedimentation. Analysis of the fractions from the sucrose gradient by sodium dodecylsulphate gel electrophoresis revealed only one broad polypeptide band co-sedimenting with both ATPase IA and ATPase IB. This band was composed of four closely spaced polypeptides with apparent molecular weights of 66,000, 68,000, 70,000 and 71,000. Comparison of the native molecule weight (140,000) with these results suggests that ATPase I is a dimer. ATPase IA and IB were indistinguishable in their structural and enzymatic properties and presumably represent the same enzyme. The purified enzyme has an apparent Km of 0.5 mM for ATP producing ADP + Pi. A maximum activity of 2,100 molecules of ATP hydrolyzed per enzyme molecular per minute was found. Hydrolysis of ATP requires the presence of divalent cations (Mg2+ greater than Ca2+ greater than Mn2+ greater than Co2+). A broad pH optimum (pH 6--8) was observed. The enzyme uses ATP or dATP preferentially as a substrate, while other deoxyribonucleoside or ribonucleoside triphosphates were inactive. ATPase I prefers denatured DNA as cofactor. The activity with native DNA is 40% of that with denatured DNA.